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pressure 29.35, in 33" N., 160' E., on the 22d, while 
vessels in the Aleutian region toward the center of the 
great winter LOW experienced pressures much lower than 
39 inches, with on1 moderate winds. The lowest 

was 25.46 inches, read on board the Japanese S. S. 
Zbwkisan &fa;GTu, in 47' 45' N., 165' 20' FV., on the 39th. 
highest wind force 9 YW. Of course steepness of pressure 
gradient in large measure determined the rehtive 
strength of these winds. 

pressure recorded in t f lese waters by a vessel this month 

NOTE 

American S. S. Pmific, Puget Sound southward.- 
December 6, latitude -17' 10' N., longit,ude 1'3.4' 33' W. 
Sighted moderate waberspout about 2 miles to westward. 

ONE TYPHOON OVER T H E  PHILIPPINES IN 
DECEMBER, 1924 

By REV. Josh CORONAS, 8. J. 

[Weather Bureau, Manila. P. I.] 

There has been only one really well-developed typhoon 
in the Far East during this month of December; and this 
is the one that traversed the central part of the Philip- 
pines on the 19th and 20th and influenced the weather in 
most of our southern stations for eight or more successive 
days. Heavy, prolonged rains with destructive floods 
have been reported, articularly from places in Surigao, 

have been also reporteBas an effect of heavy continuous 
rains in the Province of Suri ao. Our observer a t  Suri a0 

gaving begun even two days beIore the typhoon was 
noticed to the east of Surigao: December 11, 190.6 milli- 
meters (7.50 inches) ; December 12, 183.5 millimeters 
(7.23 inches) ; December 13, 223.1 millinieters (S.7S 
inches) ; December 14, 328.9 millimeters (12.95 inches) ; 
December 15, 93.9 millimeters (3.70 inches) ; total in five 
days, 1,020 millimeters (40.16 inches). 

Cebu, Samar, and E e te provinces. Great landslides 

has re orted the following 5 aily amounts of rain in t E. a t  
lace P or the period of December 11 to 15, the heavy rains 

The typhoon was first shown by our weather maps on 
December 13, between Yap and Mindanao, not far from 
133' longitude E., between 9' and 10' latitude N. It 
moved probably west by north until the 15th, when it 
inclined northward near to the east of Surigao Strait. 

ver slowly in the 16th, 17th, and part of the 18th, unti 7 Then it remained almost stationary, or continued movin 

finaT1y in the afternoon of the lSth it inclined decidedly 
to the west. 
On the 19th warnings were sent to the effect that the 

typhoon was moving practically west from the Strait of 
San Bernardino, threatening Roniblon and Mindoro. 
Tn fact, the center assed over San Bernardino Strait, 

UZiscs (barometric minimum 742 millimeters, 29.21 
inches, shortly after noon of December 19; and over 
Romblon, where absolute calm was also reported by our 
observer at 8 a. m of December 50. The rate of rogress 
of the t plioon was of about only 6 to 7 miles per %l our on 
the 19tg and 20th. 

In the China Sea the typhoon continued moving west 
until the afternoon of the 21st, when it inclined to west- 
northwest. In the afternoon of the 22d the center was 
situated in about 115' longitude E and 14' latitude N., 
where it has a t  this writing (December 25) remained 
almost stat-ionary for n!>out two clays, probably filling up 
gradually. 

The posit.ion of the center a t  2 p. m. of December 19, 
20, and 21, and 6 a. m of December 20,21, and 22, wm as 
follows : 

December 19, 3 p. m., 124' 10' longitude E., 12' 40' 
latitude N. 

December 20, 6 a. ni., 122' 25' longitude E., 12' 40' 
latitude N. 

December 20, 2 p. m., 121' 35' longitude E., 12' 40' 
latitude N. 

December 21, 6 a. m., 119' 05' longitude E., 12' 45'. 
latitude N. 

December 31, 2 p. m., 117' 35' longitude E., 12' 50' 

where the vortical c Rp ni was observed on board the steamer 

. -  - 
latitude N. 

December 32, 6 a. m., 116' 10' longitude E., 13' 15' - 
latitude N. 

&-s/. so 6 (73) DETAILS OF THE WEATHER IN THE UNITED STATES 
GENERAL CONDITIONS 

ALFRED J. H E N R Y  

a normal month up to the 1Sth when a 
of cold air from high latitudes set in, 

culininatin on the 31st in estraordinarily high pressure 
over the jock Mountain and Plateau regions. The 

was felt until about tlie end of the montli. TRe usual 
details follow: 

effect of the hig K pressure and associated low tem erature 

CYCLONES AND ANTICYCLONES 
By W. P. DAY 

The barometric pressure was abnormally high over 
Alaska from the 12th until the 28th, reaching its first 
great maximum on the 14th at  Eagle. Meanwhile, this 
condition spread southeastward and reached Alberta on 
the 15th and carried as far f ~ s  the lower Missouri Valley. 
With one or two interruptions the Alaska HIQH spread 
slowly southeastward until by the 21st there was one 
area of continuously hi h pressure extending from the 

The 
southeastward movement of this great mass of cold air 
northwestern limits of A f  aska to the Atlantic coast. 

had been retarded by the ersistance of hi h ressure 
estrndiw westward from gerniuda, but it Lasly pre- 
vailed. %'allowing the breakin down of the area over 
the United States on the 238 three more im ortant 
HIGHS from the parent HIGH in Alaska a pearexin the 

area covered by the individual HIGHS prevented their 
bein so numerous as in the receding month. 

southern circuit, or appeared first in northern Manitoba. 
They were less numerous than in November. 

northwest before the close of the mont !il . The large 

T i e  low-pressure areas a !? ter the 15th followed the 

FREE-AIR SUMMARY 
By V. E. JAKL 

It will be noted from Table 1 that there was a pro- 
nounced deficiency in temperature a t  all aerological sta- 
tions, except Due West, where about normal tempera- 
tures revailed. The departures in the levels near the 
groun8 are in agreement with Chart 111, which shows 
that the greatest fall in temperature below the normal 
occurred over the Northwestern States. A closer inspec- 
tion of Table 1 shows that the negative departures dimin- 
ished in magnitude with increasing altitude, except that 
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at some stations there was first an increase in the amount 
of n e g h w  departure with altitude up to about 750 
meters. As the departures were due mostly to the cold 
weather in the latter half of the month, beginning with 
the cold wave that swept over the country from the 15th 
to 21st, it is of interest to examine some of the upper-air 
records made during the prevalence of the cold wave,. in 
order to account for the observed gradation of ne ative 

the 16th, lsth,  19th, and 20th, showing upper-air tem- 
peratures and winds, and surface pressures, are repro- 
duced in the following table to illustrate the development 
of the cold wave, first in the lower levels, and later in 
the hi her levels as the HIGH was reinforced. On the 

Ellendale, low temperatures estended from the ground 
to 4,800 meters, with a change to warmer, as compared 
with the previous three days, recorded in intermediate 
altitudes. The records of some of the other aerological 
stations, notabl Dresel, show substantially the same 
sequence of con&tions attending the passage of the cold 
wave. 

departures with altitude. The records a t  Ellenda ? e for 

20th, w 5 ien the HIGH had about reached its crest stage over 

16th I lSth 1 19th 1 20th 

I I  I I 

This characteristic of tlie cold wave, connoting as it 
does a wedge-like front, suggests an explanation of the 
broad band of precipitation in the foiin of rain, sleet, and 
snow that rogressed south nnd southeastward on it,s 
front from t K e 17th to 20th. This was particularly evi- 
dent in the lower latitudes where g e n t  contrasts in tem- 
perature and humidity occurred. At Broken Arrow t.he 
aerological records show a fall in temperat.ure from the 
16th to 19th in the column of air extending u to 2,000 
meters, rangino from the highest of record' for any 
December, on &e 16th, to a similarly lowest of record on 
the 19th. At this station heavy preci itation occurrcd 
on the 17th and lStli, and while no flig P its were possible 
on these dates there appears to be satisfactory evidence 

f that the surface condition of northerly winds and fallin 
temperature was surmounted by winds aloft having sout 
component. The aerological observation on the 19th, 
extending to 1,600 meters in 
marked inversion of 

Rocky Mountains, showed the eneral trend ro the 
west, norniitl for the month. & the upper levels the 
winds were about clue west, while in the lower levels, 
there was a south component, escopt over the northern 
Plains States, where the lower altitude winds had a ro- 
nounced northerly component. At Drexel and E ii en- 
dale in fact,, the northerly tendency of the winds persisted, 
although with diminishing degree, to  the highest levels 
observed. 

Resultant velocities far all stations were decidedly 
above normal throughout the Tertical range of observa- 
tions! except near the ground. (See Table 3.) A rapid 
increase in velocit,y with altitude was characteristic of 
the month at most stations: consequently the resultant 
upper-air velocities were generally above normal, par- 
ticularly in the highest altitudes for which reliable 
avera es wore obtained. An esamination of the indi- 
viduaf records and comparison of them with weather 
maps at corresponding times, showed that the high 
velocities aloft so frequently observed were correlated 
with the general pressure distribution over the count , 
rather than with the surface pressure gradients at t Y e 

As an example chosen 
Kom a number of instances of this a arently anomalous 
relation, the two-theodolite pilot-ba PP oon observation at 
Broken .t4rrow on tlie 10th is cited. This was made in 
the crest of a high-pressure area, and as might be expected 
from the absence of perceptible pressure gradient, a 
state of virtual calm-in this case extendin to about 
1,000 meters-xisted in the lower levels. Atove 1,000 
meters there was a steady increase in velocity to 23 meters 
per second from the west at 5,000 meters. Vigorous 
LOWS to the north and northeast of Broken Arrow and 
strong winds aloft from a general wester1 direction at 
most aerological stations on this date, ingcated a pro- 
nounced north-south pressure gradient in the higher 
altitudes over a considerable portion of the country, 
irrespective of surface ressure conditions. A relation 
is therefore su gested getween the observed frecluenc 
and wiclesprea: occurrence of strong u per-air win B s 
and the general vigor in development an ;P movement of 
HIGHS and LOWS that was B feature of the month. 

Among the observations made under the influence of 
strong surface pressure gradients, two examples are cited, 
representing t.he widely divergent wind effects, as regards 
change in velocity with altitude, associated with well 
defined LOWS and HIGHS. The first is an observation 
made a t  Ellendale on the 22d in the south portion of a 
vigorous LOW, in which the velocity rose from 16 meters 
per second on tlie ground to 28 meters per second at 
1 500 meters. The other example is given in the record 
d'k the pilot balloon observation at  Groesbeck on the 19th, 
where in the front of the cold wave H i m  previously 
referred to, wind velocity fell off from 16 meters per 
second on the ground to 6 meters per second at 1,900 
meters. The axplanation is to be found in the very stee 
horizontal tem erature gradients, indicating a ra i 
readjustment o f  rasure gradient with altitude, a n i  a 
probable reversJ  of direction of ressure gradient at 
some upper level. The record of B oud direction on this 
date su ports the inference of a south component wind 

An aerologcal record givin undeniable evidence of 

articular places of observations. 

$ 

above t l? le upper limit of pilot balloon observation. 

recurvin of colder air from t f e rear to the front of a 
LOW is !? urnished by the kite observations at Broken 



DECEMBER, 1924 MONTHLY WEATHER REVIEW 599 

Altitude 
M.S. L.' 
(meters) 

Arrow on the 3d and 4th.' The position of the LOW with 
reference to Broken Arrow changed from a point a con- 
siderable distance west of Broken Arrow on the 3d,to 
a short distance north of that station on the 4th. The 
change to colder in the southerly winds over Broken 
Arrow is a parent in the comparative temperatures of 
the 3d an 1 4th, but is more directly evident in the 
fallin temperature in the levels up to 1,500 meters 
reoorsed during the progress of the flight on the 4th. 
The following table is an abstract of the observations on 
these dates: 

- 
Tem- Tem- 
Le? 1 Wind 

Time, I :;- 1 Wind 1 Time. 1 
direction a. m. ture, directlon a. m. ture. 

O c. c. 

I 3d I 4th 

9.41 +o. 01 
9.35 +o. 08 
8.96 +O. 40 

,. 48 +o. 12 
6.86 +o. on 
B%+O.aS 
5. 06 +o. 05 
4.30 +O. 30 
3. 15 -0.08 
2 89 -0.14 
1.61 -0.59 

!. 22 +o. ?J 

0.61 -0.90 

. 

828 a 39 
R 47 ' 
9:mi 

1.95 

1.91 
1.79 
1. 
1.74 
1. m 
1.55 
1.43 
1. ?3 
1.01 

. - - - - - 

0.85 0.81 
.- ___. 

9.2 
7.8 
4.3 
1.6 
3.1 

-3.0 

-0.89 

-0.89 
-0.85 
-0.71 
-0. €4 
-0. .s3 
-0.33 
-0.16 
-0.05 
+o. 01 

- - - - - - 

+o. +o. m ?1 
- - - -__ 

- 
Wind 
direr 
tion 

?.OR 

2.5s 
3.37 
2 38 
2.44 
2.42 

, - - - - 

z 
1. 
1.74 
1.51 
1.45 
1.38 

A kite flight to an exceptionally high a.ltitude, reaching 
6,855 meters above ground (6,996 M. S. L.) WBS made 
a t  Groesbeck on the l l th ,  in front, of n moderatme H I G H .  
This exceeded all previous rec.ords for altitude above 
ground made in this country, a1 though hidier nl titudes 
above sea level had previously been reacked here a.nd 
elsewhere. The tempemture record of this flight sliow~s 
tt practically isothermal state to 1,500 meters, and an 
almost uninterrupted decrease at  a uniform la se rate 

northwest on the ground to west in the up er levels. 
The principal instance of deep easter{r winds over 

continental regions occurred over Ellendale on the 4th, 
when winds varying froni east-southeast to nortli-north- 
east prevailed to 5,000 meters. On this date Ellendde 
lay in the western limb of an ext.ensive high ressure 

States and adjoining Canadian Pro\ rinces. ' 

thereafter to the top. Winds backed gradualy 7 from 

area with its Lsis ea.st-west over the middle 8 ort,hern 

I An alternative interpretation of the evidence of the kite Bights at Broken Arrow is 
offered ss follows: The fall in tern rature irom the 3d to the 4th may liave been and 
probadly was due t o  mlxing of t heswer  air strata, 85 pomted out bv Shaw (Metewl- 
ofy Part IV pp. 34-35). This mislng would tend to produce an adiibatic temperature 
d stribution'wlth an inversion above and thls is precisely what happened on the 4th.- 
ED. 

-1.02 

-0.95 
-0.90 
-0. i 1  
-0. 50 
-0.34 

-38+0.0? 

9il+O. 25 
+O. 31 
4-0.37 
+O. 5 i  
+O. 70 - 

- - - - - 

1;'+0.13 

TAB LE 1 .-Free-air ternperat ures, relative h urnidities, and vapor 
pressures during December, 192.$ 

TEMPERATURES ('C.) 

4 01 
3. IB 
2. 01 
2. .58 
2.46 

1.35 
0.86 

, -  -_-_ 
.- - ___  

1.9 
1.7 
1. i 
2. 7 
3. 1 
3. ? 
2.4 
0. 0 

-2 2 
-4.4 

-8. I 

-6.2 

___-__  

4.08-0.68 -a 15 

-a 12 
3.24+0.07 

+a 10 
+o. 00 
+O. 24 

231-M.53 
2.2Bfo.83 

4-0.42 
+a 25 

z.o5+avo 

-_____  _ _ _ _ _ _  

-2.2 -8. 7 
-20  -8.0 
-1.6 -7.6 
-1.0 -i.S 
-1.2 -9.7 
-0.9 -11.? 
-0.6-13.3 

0.0-15.9 

_-_-_-  -21.0 
+o.s-ias 

6. Y5 
6.00 
5. 15 
4.19 
3.37 
2. 10 
0.31 
0.01 
0.01 
0.01 

-6. 1 

-5., 8.5 
-5. 1 7. B 
-3.9 5.7 
-3.5 3.4 
-2.6 1.7 
-2.1 -1.4 
-21  -4.2 
-1.9 -6.8 

-5.2 0.2 

-1. i l______ I 

-0.q 
-0.30 
-0.301 +o. 23. +o. 3s 
-0.22 
-1.45 
-1.36 
-1.12. 
-0.841. 

-- 
-a 1-14. 2( 

0.0 _ _ _ _ _ _  _ _ _ _ _ _  ao 
-I-0.8-14.3 -5.8 6.7 
+1.1-14.1 -6.5 6.7 
+1.0-12.9 -6.3 8.0 
+O.Y - 1 2 4  -6.3 7.0 
+0.9 -12.2 -6.0 7.5 
+0.7-13.3 -4.9 6.0 
+0.3--13.0 
4-0.8 -15.2 

0.0 -17.2 
+0.3 20.1 +o. 71--22.4 

-2.0 0.8 
-2.0 -1.8 
-1.9 -3.2 _ _ _ _ _ _  1-6.5 

-1.6 -4.2 

-2.5 -6.8 
-1.2 -6.5 

-0.7, -6.3 
-0.6 -7.8 
-1.0 -8.6 
-1.1 -10.3 
4-1.3 -13.1 

--I -1.9 -2.7 -6.4 -4.4 

-0.9 -6.5 

+I. +2 41-16.0 2 - - -___ , 

+I. 61 _ _ _ _ _ _  , 

- 
-3.5 
-3.0 
-4. 1 
-4.0 
-3.0 
-3.6 
-3. 2 
-3.3 
-2 3 
-1.7 
-1.7 
-1.4 

I I I I I I I I 1 1 - 1  I 
RELATIVE HUMIDITY (z) 

721 
711 

531 

63, 
Ro' 

53 
54 
32 
51' 

50 

41 

I 

43; 

47j 

- -_  -- 

-1 

+1 
+S 
+G 
+7 
+8 

+7 
+3 
-3 
-2 
+3 

+a 

73 
67 
55 
50 
46 
44 
46 
40 
11 
6 
1 
1 

-2 
-1 
+4 
+3 
-2 
-2 
-2 
+4 + 10 
+7 

-19 
-a3 

64 +12 

581 4-4 11 -2 

661 +14 
651 +13 

VAPOR PRESSURE (ma.) 

I 

5 . ~ ! - a s s  
5.80 OM 
5.541-0: 31 
5.35 +o. OB 
5.21 +O. 51 
4.62 +O. 46 
4 24 +o. 51 
3: 46k0.46 
2.86)+0.3? 
2.32,+0.18 

TABLE 2.-Frec-air resultant winds (m.  p .  8.)  during December, 1924 

I Broken Arrow, Okla. I Dwxel, Nebr. I Due(:y;.4. C. Ellendale, N. Dak. I Grosbwk, Terr. I Royal Center, Ihd. 
(233 m.1 (398 m.) (141 m.) ("2-5 m.) 


